Nonpeptide angiotensin II receptor antagonists: a novel class of antihypertensive agents.
The most direct approach to block the function of the renin-angiotensin system would be to antagonize angiotensin II (AII) at the level of its receptor. However, the AII receptor antagonists currently available, such as saralasin, are peptides which still retain agonistic activity and lack oral bioavailability. We have identified the N-benzylimidazoles, S-8307 and S-8308, as weak, but selective nonpeptide AII receptor antagonists. These initial leads were subsequently converted into more potent compounds, such as EXP6155, EXP6803 and EXP7711, while maintaining the selectivity. The compounds displace 3H-AII from its specific binding sites in adrenal cortical membranes and smooth muscle cells. They competitively inhibit the vasoconstrictor response to AII in various in vivo and in vitro preparations, but do not influence those to KCl, norepinephrine, and vasopressin. Converting enzyme and renin are not affected by these agents. In renal hypertensive rats and sodium-depleted dogs our compounds cause a sustained decrease in arterial pressure following intravenous and oral (EXP7711) administration, and are devoid of agonistic properties. Taken together, these nonpeptide structures are true competitive AII receptor antagonists and represent a new class of effective antihypertensive agents.